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Abstract (en)
The present invention relates to an organic-inorganic composite comprising bacteria and transition metal oxides and a method of manufacturing
the same. More specifically, the present invention relates to an organic-inorganic composite comprising bacteria and transition metal oxides
manufactured by attaching cationic transition metal precursor to bacterial surface, wherein the bacteria with high negative charge on its surface
is used as a template, refluxing the bacteria and transition metal ions at room temperature in the presence of sodium borohydride (NaBH 4 ), and
inducing reduction/spontaneous oxidation, thereby having an excellent high capacity electrochemical properties, and a method of manufacturing the
same. Therefore, the method of manufacturing the organic-inorganic composite according to the present invention has advantages that it enables to
reduce manufacturing cost and the time required therein, mass production, low temperature synthesis, synthesis of uniform nano-structures, control
of one dimensional type, be applied to other metal oxides, thus being expected to be used as parts in other electrochemical fields including lithium
secondary batteries, super capacitor, nanoelectro-optical system, catalyst and the like.

IPC 8 full level
B01J 35/00 (2006.01); B01J 35/02 (2006.01); B82Y 30/00 (2011.01); B82Y 99/00 (2011.01); C01G 1/02 (2006.01); C01G 49/00 (2006.01);
C01G 49/02 (2006.01); C01G 49/08 (2006.01); C01G 51/00 (2006.01); C01G 51/04 (2006.01); C07C 15/52 (2006.01); C07C 69/618 (2006.01);
C12P 3/00 (2006.01); H01G 11/06 (2013.01); H01G 11/22 (2013.01); H01G 11/30 (2013.01); H01G 11/46 (2013.01); H01M 4/36 (2006.01);
H01M 4/48 (2006.01); B01J 37/36 (2006.01); C01G 51/02 (2006.01); H01M 4/02 (2006.01); H01M 4/485 (2010.01); H01M 4/62 (2006.01)

CPC (source: EP KR US)
C01G 49/08 (2013.01 - EP US); C01G 51/02 (2013.01 - EP US); C12P 3/00 (2013.01 - EP US); H01M 4/02 (2013.01 - KR);
H01M 4/04 (2013.01 - KR); H01M 4/485 (2013.01 - EP US); H01M 4/60 (2013.01 - KR); H01M 4/621 (2013.01 - EP US);
B82Y 30/00 (2013.01 - KR); C01P 2002/72 (2013.01 - EP US); C01P 2002/85 (2013.01 - EP US); C01P 2002/88 (2013.01 - EP US);
C01P 2004/03 (2013.01 - EP US); C01P 2006/40 (2013.01 - EP US); H01M 10/0525 (2013.01 - EP US); Y02E 60/10 (2013.01 - EP);
Y10T 428/13 (2015.01 - EP US)

Citation (applicant)
• US 2003068900 A1 20030410 - BELCHER ANGELA M [US], et al
• US 2007287174 A1 20071213 - BELCHER ANGELA M [US], et al
• JP 2006520317 A 20060907
• JP 2007517500 A 20070705
• KR 20070097028 A 20071002 - MASSACHUSETTS INST TECHNOLOGY [US]
• US 2008220333 A1 20080911 - YANO SHOICHIRO [JP], et al
• JP 2008517070 A 20080522
• JP H03165463 A 19910717 - CENTRAL GLASS CO LTD
• JP H03245458 A 19911101 - SONY CORP
• JP H0526680 A 19930202 - PIONEER ELECTRONIC CORP
• JP H0963584 A 19970307 - PETOCA KK
• D. CHEN ET AL., CRYST. GROWTH DES., vol. 6, 2006, pages 247
• U. A. JOSHI ET AL., INORG. CHEM., vol. 46, 2007, pages 3176
• S. NAGAMINE ET AL., MATER. LETT., vol. 61, 2007, pages 444
• M. M. TOMCZAK ET AL., J. AM. CHEM. SOC., vol. 127, 2005, pages 12577
• M. YANG ET AL., ADV. FUNCT. MATER., vol. 15, 2005, pages 1523
• E. DUJARDIN ET AL., NANO LETT., vol. 3, 2003, pages 413
• T. NOMURA ET AL., MATER. LETT., vol. 62, 2008, pages 3727
• N. C. BIGALL ET AL., ANGEW. CHEM. INT. EDIT., vol. 47, 2008, pages 7876
• F. CARUSO, TOP. CURR. CHEM., vol. 227, 2003, pages 145
• H. ZHOU ET AL., MICROPOROUS MESOPOROUS MAT., vol. 100, 2007, pages 322
• Y. ZHANG ET AL., MATER. LETT., vol. 62, 2008, pages 1435
• R. ALCANTARA ET AL., J. ELECTROCHEM. SOC., vol. 149, 2002
• J. R. DAHN ET AL., CARBON, vol. 35, 1997, pages 825 - 830
• W. J. WEYDANZ ET AL., J. POWER SOURCES, vol. 237, no. 81, 1999, pages 237 - 242
• P. POIZOT ET AL., NATURE, vol. 407, 2000, pages 496
• R. YANG ET AL., ELECTROCHEM. SOLID-STATE LETT., vol. 7, 2004, pages A496 - A499
• C. K. CHAN ET AL., NATURE NANOTECH., vol. 3, 2008, pages 31
• C. K. CHAN ET AL., NANO LETT., vol. 8, no. 1, 2008, pages 307
• K. M. SHAJU ET AL., PHYS. CHEM. CHEM. PHYS., vol. 9, 2007, pages 1837

Citation (search report)
• [X] US 2005013759 A1 20050120 - GROW ANN E [US]
• [Y] WO 2004033488 A2 20040422 - UNIV TEXAS [US], et al
• [X] GB 2421022 A 20060614 - UNIV MANCHESTER [GB], et al
• [XP] SHIM HYUN-WOO ET AL: "Bacteria-mediated synthesis of free-standing cobalt oxide rods", JOURNAL OF NANOSCIENCE AND

NANOTECHNOLOGY, AMERICAN SCIENTIFIC PUBLISHERS, US, vol. 10, no. 2, 1 February 2010 (2010-02-01), pages 1129 - 1134,
XP009134355, ISSN: 1533-4880

• [XY] HERRMANNSDOERFER ET AL: "Magnetic properties of transition-metal nanoclusters on a biological substrate", JOURNAL OF MAGNETISM
AND MAGNETIC MATERIALS, ELSEVIER SCIENCE PUBLISHERS, AMSTERDAM, NL LNKD- DOI:10.1016/J.JMMM.2006.10.804, vol. 310, no. 2,
16 March 2007 (2007-03-16), pages E821 - E823, XP022048551, ISSN: 0304-8853

https://worldwide.espacenet.com/patent/search?q=pn%3DEP2218787A1?&section=Biblio&called_by=GPI
https://register.epo.org/application?number=EP09166859&lng=en&tab=main
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B01J0035000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B01J0035020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B82Y0030000000&priorityorder=yes&refresh=page&version=20110101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B82Y0099000000&priorityorder=yes&refresh=page&version=20110101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0001020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0049000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0049020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0049080000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0051000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0051040000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C07C0015520000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C07C0069618000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C12P0003000000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01G0011060000&priorityorder=yes&refresh=page&version=20130101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01G0011220000&priorityorder=yes&refresh=page&version=20130101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01G0011300000&priorityorder=yes&refresh=page&version=20130101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01G0011460000&priorityorder=yes&refresh=page&version=20130101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0004360000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0004480000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=B01J0037360000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=C01G0051020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0004020000&priorityorder=yes&refresh=page&version=20060101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0004485000&priorityorder=yes&refresh=page&version=20100101
http://www.wipo.int/ipcpub/?level=a&lang=en&symbol=H01M0004620000&priorityorder=yes&refresh=page&version=20060101
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01G49/08
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01G51/02
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C12P3/00
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/02
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/04
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/485
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/60
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M4/621
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=B82Y30/00
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01P2002/72
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01P2002/85
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01P2002/88
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01P2004/03
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=C01P2006/40
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=H01M10/0525
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y02E60/10
http://worldwide.espacenet.com/classification?locale=en_EP#!/CPC=Y10T428/13


• [Y] DEPLANCHE KEVIN ET AL: "Manufacture of Stable Palladium and Gold Nanoparticles on Native and Genetically Engineered Flagella Scaffolds",
BIOTECHNOLOGY AND BIOENGINEERING, vol. 101, no. 5, December 2008 (2008-12-01), pages 873 - 880, XP002586418, ISSN: 0006-3592

• [XY] MOGUL R ET AL: "Synthesis and magnetic characterization of microstructures prepared from microbial templates of differing morphology",
MATERIALS LETTERS, NORTH HOLLAND PUBLISHING COMPANY. AMSTERDAM, NL LNKD- DOI:10.1016/J.MATLET.2005.07.066, vol. 60, no.
1, 1 January 2006 (2006-01-01), pages 19 - 22, XP025035688, ISSN: 0167-577X, [retrieved on 20060101]

• [X] LIANG X ET AL: "Magnetic and mechanical properties of micro/nano particles prepared by metallizing rod-shaped bacteria", MATERIALS
LETTERS, NORTH HOLLAND PUBLISHING COMPANY. AMSTERDAM, NL LNKD- DOI:10.1016/J.MATLET.2008.01.094, vol. 62, no. 17-18, 30
June 2008 (2008-06-30), pages 2999 - 3002, XP022648757, ISSN: 0167-577X, [retrieved on 20080205]

• [X] BERRY V ET AL: "Highly selective, electrically conductive monolayer of nanoparticles on live bacteria", NANO LETTERS., vol. 4, no. 5, 15
April 2004 (2004-04-15), ACS, WASHINGTON, DC., pages 939 - 942, XP002586419, ISSN: 1530-6984, Retrieved from the Internet <URL:http://
pubs.acs.org/doi/pdfplus/10.1021/nl0495716> [retrieved on 20100607]

Cited by
PL424760A1; WO2019197992A1

Designated contracting state (EPC)
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO PL PT RO SE SI SK SM TR

Designated extension state (EPC)
AL BA RS

DOCDB simple family (publication)
EP 2218787 A1 20100818; EP 2218787 B1 20120912; JP 2010184853 A 20100826; JP 5270503 B2 20130821; KR 101109124 B1 20120216;
KR 20100092324 A 20100820; US 2010203360 A1 20100812; US 8685550 B2 20140401

DOCDB simple family (application)
EP 09166859 A 20090730; JP 2009222883 A 20090928; KR 20090011628 A 20090212; US 46237609 A 20090803


